Abstract
resynthesis and protein synthesis, respectively, but the effects of post-exercise nutrient intake 23 on subsequent appetite are unknown. This study aimed to investigate whether protein induced 24 satiety that has been reported at rest was still evident when pre-loads were consumed in a 25 post-exercise context. Using a randomized, double blind, crossover design, 12 unrestrained 26 healthy males completed 30 min of continuous cycling exercise at ~60% VO2peak, followed 27 by five, 3 min intervals at ~85% VO2peak. Ten min post-exercise, subjects consumed 500 ml 28 of either a low energy placebo (15 kJ) (PLA); a 6% whey protein isolate drink (528 kJ) 29 (PRO); or a 6% sucrose drink (528 kJ) (CHO). Sixty min after drink ingestion, a homogenous 30 ad-libitum pasta lunch was provided and energy intake at this lunch was quantified. 31 Subjective appetite ratings were measured at various stages of the protocol. Energy consumed 32 at the ad-libitum lunch was lower after PRO (5831 ± 960 kJ) than PLA (6406 ± 492 kJ) 33 (P<0.05), but not different between CHO (6111 ± 901 kJ) and the other trials (P>0.315). 34 Considering the post-exercise drink, total energy intake was not different between trials 35 (P=0.383). There were no differences between trials for any of the subjective appetite ratings. 36 The results demonstrate that where post-exercise liquid protein ingestion may enhance the 37 adaptive response of skeletal muscle, and this may be possible without affecting gross energy 38 intake relative to consuming a low energy drink.
Introduction

45
The maintenance of a stable body weight is achieved through careful balance between energy 46 intake and energy expenditure. However, mismanagement of this balance on a global scale 47 has led to an increase in the prevalence of obesity and obesity related comorbidities (Malik, 48 Willett, & Hu, 2013; Finucane et al., 2011) . Exercise and energy restriction are commonly 49 used to create energy deficits during weight loss programs, but these methods appear to have 50 disparate effects on appetite and subsequent energy intake . Energy intake 51 appears to be unaffected by an acute bout of exercise, although chronic exercise programs 52 appear to induce some level of compensation (Blundell et al. 2003) . By contrast, acute energy 53 restriction has been shown to markedly increase feelings of hunger and energy intake (Hubert, 54 King, & Blundell, 1998) . Increased feelings of hunger are cited as a key factor culminating in 55 poor dietary adherence (Dansinger, Gleason, Griffith, Selker, & Schaefer, 2005) , and as such, 56 developing methods to suppress hunger and energy intake, whilst inducing a negative energy 57 balance, should be the primary goal of modern weight management programmes.
58
Following exercise, the consumption of fluid helps restore any plasma volume losses (Nose, 59 Mack, Shi, & Nadal, 1988; Shirreffs, Taylor, & Leiper, 1996) , and the addition of protein to 60 post-exercise drinks might aid post-exercise rehydration (James, 2012) , as well as being 61 critically important for myofibrillar and mitochondrial protein synthesis (Wilkinson et al., 62 2008). From a weight management perspective, it is also important to consider whether 63 consuming energy in a post-exercise recovery drink will weaken the energy deficit induced 64 by the exercise session, and how accurately the energy contained in the drink will be 65 compensated for during subsequent feeding. Upon completion of exercise, nude body mass was measured and subjects assumed a seated 152 position. Ten minutes post-exercise, subjects were provided with a recovery drink (Table 1) 153 to consume within five minutes and an ad-libitum lunch was provided 75 minutes post-154 exercise whilst subjects rested in a comfortable environment (23.5 ± 1.8°C).
155
The lunch meal was designed to closely match UK dietary guidelines for macronutrient 156 proportions, and consisted of pasta, cheese, tomato sauce and olive oil (Tesco, Cheshunt, UK).
157
The meal was homogenous in nature and provided 7.87 ± 0.1 kJ•g -1 (14% protein, 53% artificially thickened, ad-libitum energy intake was reduced compared to a high protein drink.
325
The authors suggested that energy intake was primarily governed through the hedonic 326 qualities of the pre-load, with drinks that are described by subjects as being particularly thick 
